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Table 1 IR peak positions and 'H NMR data of eight aminimides
L IR peak position/cm ~'
aminimide 8
peak 1 peak 2
1 dimetheld dodocs amine 2-acetslinid S 1sgg 3290 ~3.648(m, 8H, —CH,N" (CH,),—), 1.831 (s, 3H, —COCH,),
o rimethy-d-dodecylamine-Zracetylimide 1.257 ~1.728(m, 20H, —(CH, ) ,,—), 0.868 ~0.895(1, 3H, —CH, )
| 1odimethrl L teteadosylanine. 2Tl 1 . lsgs 3287 ~3.656(m, 8H, —CH,N" (CH,),—), 1.828(s, 3H, —COCH, ),
- thyl-1-tetradecyl: -2-acety
-dimetly’--lelradecylamine-g ey rmide 1.255 ~1.750(m, 24H, —(CH,) ,—),0.867 ~0.895(t, 3H, —CH,)
| 1ol Locetlart el 1690 isgy  3:290~3.657(m, 8H, —CH,N" (CH,),—), 1.831(s, 31, —COCH,),
»1-dimethyl-1-cetylagine-Z-acetymige 1.255 ~1.727(m, 28H, — (CH, ) ,—) , 0.867 ~0.894(t, 3H, —CH, )
| 1dimethel-L-ootadecrlald3 Moorelimid o1 lsgs  3289~3.657(m, 8H, —CH,N" (CH,),—), 1.830(s, 3H, —COCH, ),
- thyl-1-octadec -2-acet
»-cimethyl-L-oclacecyalgies-acetylimide 1.254 ~1.718(m, 32H, —(CH,) ;;—) ,0.866 ~0.894(t, 3H,—CH,)
} ‘ . 3.275 ~3.670(m, 8H, —CH,N* (CH;),—),2.018 ~2.037 (t, 2H, —COCH,—),
1,1-dimethyl-1-dodecylamine-2-valerylimide 1671 1574 : .
’ ? ) 1.253 ~1.712(m, 24H, —(CH,) ,,—, —(CH,),—) ,0.870 ~0.922(m, 6H,2(—CH,))
| Ledimethylel tetsadecs amine 2 valerslimid 661 lsy5  3:275=3.666(m, 8H, —CH,N" (CH;),—) 2.019 ~2.039 (1, 2H,—COCH,—),
- thyl-1-tetrade -2-valery
- umetylm Alefradecylammere-valeryiimeae 1.254 ~1.710(m, 28H, —(CH,) ,—, —(CH, ),—),0.873 ~0.921 (m, 6H, 2(—CH,))
| it cote e 2 valerslinid 61 ls7s  3277~3.662(m, 8H, —CH,N" (CHy),—) 2,023 ~2.052 (1, 2H, —COCH,—),
-dimethyl-1-cetyl: >-2-valery S :
raumetyieelyiammenvaleny e 1.253 ~1.711(m, 32H, —(CH, ) ,,—, —(CH,),—),0.873 ~0.922(m, 6H, 2(—CH,))
_ ' o 3.285 ~3.672(m, 8H, —CH,N* (CH;),—),2.033 ~2.063 (1, 2H, —COCH,—),
1,1-dimethyl-1-octadecylamine-2-valerylimide 1660 1574 X

1.253 ~1.713(m,

36H, —(CH,) ;s—, —(CH,),—),0.873 ~0.945(m, 6H, 2(—CH,))
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The resonance structure of aminimide

Fig. 1
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Table 2 Elemental analysis of eight aminimides

calculated/ % found/ %

aminimide

C H N C H N

1, 1-dimethyl-T-dodecylamine- ) 4140 5910 37 7086 12.32 10.19
2-acetylimide

U, L-dimethyl-1-tetradecylamine- ) o015 59 40 71,00 12,51 9.49
2-acetylimide

L, I-dimethyl-T-cetylamine- 23 ') 1) g¢ g 50 72.99 12.68 8.45
2-acetylimide

U, I-dimethyl-T-octadecylamine- o) so 15 99 7 91 74.49 12.73 7.73
2-acetylimide

I, I-dimethyl-1-dodecylamine- 25 o015 g9 ¢ 97 72,63 12.64 8.82
2-valerylimide

1 ,1»(111n(?lh?'1—1 -tetradecylamine- 74.11 12.94 8.24 73.82 12.70 7.99
2-valerylimide

I, 1-dimethyl-T-cetylamine- 25 0 13 04 7 61 74.37 12.88 7.46
2-valerylimide

L, L-dimethyl-T-octadecylamine- o5 215 435 07 95 31 12,91 6.88

2-valerylimide
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Table 3 Melting point and thermal decomposition

temperature of eight aminimides

melting point thermal decomposition

compounds /C temperature/ C

r,; T., Ty; Ty, Ty
b Ldimethyl-T-dodecylamine- 59 5 4y g1 18342 200.74  219.85
2-acetylimide
I L-dimethyl-T-tetradecylamine- g 00 5 01 18889 210.01 221,49
2-acetylimide
I 1-dimethyl-1-cetylamine- 56.60 58.55 189.37 21131  226.36
2-acetylimide
I L-dimethyl-T-octadecylamine- ¢, o5 66 ) 189.00 211,89 227.28
2-acetylimide
L Ldimethyl-1-dodecylamine- ) 0955 45 17307 189.19  200.08
2-valerylimide
I Ldimethyl-T-tetradecylamine- 51 5 53 45 173 47 189,26 199,21
2-valerylimide
1,1-dimethyl-1-cetylamine- 41.36 43.87 174.82  189.95 201.96
2-valerylimide
I 1-dimethyl-1-octadecylamine- 4o o5 o) 90 17400 19261 204.66

2-valerylimide
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Preparation of Low Melting Points Aminimide from Unsymmetrical Dimethylhydrzine

ZHANG You-zhi, LI Zheng-li, WANG Xuan-jun

(Second Artillery Engineering University, Xi'an 710025, China)

Abstract; Aiming at the problem of recycling scraps unsymmetrical dimethylhydrzine( UDMH ) , eight saturated aliphatic aminimides

with low melting points were synthesized after UDMH was alkylated, acidylated and dehydrogenated. The structures, melting points

and pyrolysis activities of aminimides were studied. FTIR spectra show that the resonance structure N=C—O0~ and N —C=0

is formed resulting from delocalization of the electron pair in the p-orbital of the imide nitrogen with the mr-orbital of the carbonyl.

The positions of the characteristic absorption peak frequencies of the two resonance structures are influenced obviously by the

inductive effect of the substituent in carbonyl. The carbonyl substituent with a weaker inductive effects cause the IR absorption peak

to shift toward higher frequencies. Dynamic DSC results show that the carbochain of amine group presents a little effect on the

pyrolysis activities of aminimide among the aliphatic saturated aminimides. The aminimide with a longer carbonyl carbochain

presents higher pyrolysis activity.

Key words:applied chemistry; unsymmetrical dimethylhydrzine( UDMH) ; aminimide; synthesis; property



